
ME243: Assignment 4 Due: 10/9/15

1. Show that for any orthogonal Q(t), the tensor Q̇QT is skew at each
time t.

2. Find the directional derivatives of the following functions

G(T ) = T 3,

G(T ) = (trT )T ,

G(T ) = TST , (S given)

G(T ) = T TT ,

G(T ) = (u · Tu)T , (u given)

G(T ) = det(T 2),

G(v) = ev·v.

3. (a) ∇×∇φ = 0; (b) ∇ · (∇× u) = 0.

4. ∇× (u× v) = (∇ · v)u− (∇v)u− (∇ · u)v + (∇u)v.

5. Show that

(∇u)u =
1

2
∇(u · u)− u× (∇× u).

6. Let v =∇× u. Use the above results to show that

∇× ((∇u)u) = (∇ · u)v + (∇v)u− (∇u)v.

7. Let W =
1

2

(
∇u− (∇u)T

)
, and let ω =∇× u. Then show that

Wij = −
1

2
εijkωk,

ωi = −εijkWjk.

Thus, ω is twice the axial vector of W .

8. Evaluate (∇u)u where u = (x/ |x|).


